ecompression of the carpal tunnel is a common surgical procedure. Although the incidence of the carpal tunnel syndrome increases with age, there is no clear information available on the outcome of surgery in relation to age. We studied prospectively 87 consecutive patients who underwent decompression, using a validated self-administered questionnaire, and found that improvement in symptoms and function decreased with increasing age. This was most marked in patients over the age of sixty years. Carpal tunnel syndrome (CTS) is the commonest entrapment neuropathy and is becoming increasingly prevalent. [1] [2] [3] [4] It is more common with increasing age and it is recognised that there is a deterioration in nerve-conduction in association with longevity.
It is more common with increasing age and it is recognised that there is a deterioration in nerve-conduction in association with longevity. [5] [6] [7] [8] [9] [10] The outcome of surgery in relation to age has not been previously determined. We have therefore assessed prospectively the outcome of operation for CTS in 87 patients using a validated self-administered questionnaire in conjunction with clinical and neurophysiological measurements to examine the effects of age.
Patients and Methods
Between March 1999 and February 2000 we prospectively followed 91 patients with CTS who had undergone surgical decompression. The diagnosis had been made on clinical assessment and following electrophysiological studies. All patients had been screened for diabetes, thyroid disease, rheumatoid arthritis and gout, and were excluded if any of these were present. They were also ruled out if they had previously undergone the operation in the same hand, had developed CTS after trauma or pregnancy, had a history of radiculopathy of the cervical spine, or were unable to complete the self-administered questionnaire because of mental infirmity. Each patient had been investigated by nerve-conduction studies of the motor and sensory divisions of both median and ulnar nerves before operation according to our normal protocol. The ulnar nerves were tested in order to exclude polyneuropathy and were normal in all patients. Patients were graded from 1 to 4 according to the degree of severity (1 severe, 4 normal). Only two with a clinical diagnosis of CTS had normal nerve-conduction tests and were excluded.
All patients completed a validated, self-administered questionnaire which assessed the severity of symptoms and their functional status. 11 It consisted of questions relating to pain, paraesthesiae and numbness, according to frequency, duration and severity, and related to a range of activities of daily living. A mean score for the severity of symptoms and functional status was calculated for each patient, with a higher score representing more severe symptoms. This questionnaire has been validated statistically by the original authors for reproducibility, internal consistency and sensitivity to clinical change, and revalidated subsequently by others. 11, 12 Each patient had undergone open carpal tunnel decompression through a palmar incision using a tourniquet. The operation was carried out under local anaesthesia in all except three patients who required a general anaesthetic.
Patients were reviewed two weeks and six months after surgery by clinical examination and had a further nerveconduction test at the six-month review. The questionnaire was also completed again six months after operation and the changes in scores calculated. They were also asked to score satisfaction with the outcome on a scale of 1 to 5 (1, very satisfied, 5, very dissatisfied). Changes in nerveconduction values were also recorded. The data were analysed using the Mann-Whitney U and Wilcoxon signed-rank tests and the Spearman rank-correlation coeffi- 
Results
Four patients failed to attend for follow-up. Eighty-seven were therefore available for study, of whom there were 37 men and 50 women. Their mean age was 59.8 years (31 to 91); 46 were aged 60 years or less and 41 were over 60 years of age. The mean duration of preoperative symptoms was 23 months; 55 operations were on the dominant hand. The improvement in both the severity of symptoms and function was found to correlate negatively with age ( Fig. 1 ). These differences were most significant for patients aged over 60 years. Gender, with age as a continuous variable, did not influence the outcome (p = 0.997 for improvement in the severity of symptoms, p = 0.519 for improvement in function). Furthermore, gender did not influence the outcome between those above and below the age of 60 years (p = 0.539 for severity of symptoms, p = 0.365 for function). There was no difference in the symptom severity scores between men and women before operation, although women had worse functional scores (p = 0.031). Three patients developed a superficial wound infection postoperatively and required antibiotics, and a further three had tenderness of the scar which, although improving, was still present six months after surgery. Severity of symptoms. The mean preoperative and postoperative symptom severity scores are shown in Table I . They show a considerable improvement after surgery with values similar to those which have been previously reported. 11, 13, 14 As shown in Figure 1a the improvement in symptoms correlated negatively with age (p = 0.003). We further analysed the data according to the age range in tenyear intervals and noted a marked decline in improvement 689 THE INFLUENCE OF AGE ON OUTCOME AFTER OPERATION FOR THE CARPAL TUNNEL SYNDROME VOL. 84-B, NO. 5, JULY 2002 beyond the age of 60 (Table I) . Patients aged 60 or less had worse preoperative symptom scores than those aged more than 60 (p = 0.023) ( Table I) . Although both groups showed a significant improvement in scores (p < 0.001 for both groups) the older group did less well (Table I) . This difference was significant (p < 0.001). Ten patients had no improvement in the score after surgery; seven were more than 60 and three under this age. Functional status. The improvement in functional status also showed a significant negative correlation with age (p = 0.046) although this was less marked than for amelioration of symptoms (Fig. 1b) . The difference in functional improvement was again significant between the two groups (p = 0.034) but was less notable in the older patients (Table  I ). There was no difference in the preoperative functional scores between the two groups (p = 0.997). Of the 18 patients who showed no improvement, 13 were aged over 60. Five of these also showed no change in the symptom severity score. Only one patient aged less than 60 had no improvement in either symptom severity or functional status. Nerve-conduction tests. Both age groups showed a significant improvement in nerve conduction after operation. Those patients aged 60 or less improved from a preoperative median value of grade 2 (interquartile range (IQR) 1 to 2) to a postoperative value of 3 (IQR 2 to 4; p = 0.001). The improvement in the older group was from 1 (IQR 1 to 1) to 2 (IQR 1.5 to 2.5; p = 0.001), but was significantly less than in the younger group (p = 0.027).
There was no correlation between the nerve-conduction values measured before operation and the severity of symptons or of the functional scores. Using a satisfaction score ten patients expressed dissatisfaction after decompression, and a further ten scored the result as neutral, neither satisfied nor dissatisfied. Seven of the dissatisfied and seven of the neutral patients were aged over 60 (Table II) . Of the seven in the older group who were dissatisfied, six had no improvement in either the symptom or the functional scores. Of the three patients aged less than 60 who were dissatisfied, all had little or no improvement in symptom severity, and two in functional status. There was no difference in the duration of preoperative symptoms between the two age groups. Those aged over 60 had a slightly shorter duration of symptoms, but this was not statistically significant.
Discussion
Previous studies which have reported the results of surgery for CTS have used a range of clinical and neurophysiological measurements; the results have been variable and often contradictory. [15] [16] [17] [18] [19] Carpal tunnel decompression is a common procedure undertaken with the aim of alleviating symptoms. Outcome measures must therefore reflect this. Clinical examination and neurophysiological testing, although helpful in diagnosis, do not necessarily reflect the severity of symptoms and cannot reliably be used to measure outcome. 13, 17, 18, 20 The questionnaire assessing severity of symptoms and functional status used in our study has been statistically validated and was completed by the patients without the direct involvement of the clinician. Operation for CTS produces symptomatic improvement in 90% to 95% of patients. 17, 21, 22 Improvement after surgery has been shown to be largely complete within three to six months. Our results at six months are therefore likely to be an accurate reflection of the final outcome. 11, 13, 14 Similar rates of improvement were also seen in our study, with 90% of patients having symptomatic improvement six months after operation. There was improvement in functional status in 82%. Most of those patients who failed to show functional improvement were in the older group. One in three over 60 years of age failed to express satisfaction with the results of surgery. There is conflicting evidence on the effect of the duration of symptoms on surgical outcome although most studies suggest that it has no bearing on the result. 15, 23, 24 In our patients, however, there was no significant difference in the preoperative duration of symptoms. It has been reported previously that women complain more of carpal tunnel symptoms than men. 25 We found that women had the same preoperative level of symptoms as men, although they complained more of functional limitations. We found no gender-related difference in improvement in symptoms or functional status after surgery in the group as a whole, or in either of the age groups. Previous authors using the same questionnaire have shown that the symptom severity and functional scores before operation did not correlate with the nerve-conduction values, or with improvement in the scores after surgery. 13 Our results agree with this. The improvement in both scores declined with age. These changes are not related to gender, the severity of preoperative symptoms, or the results of neurophysiological testing. We found that patients over 80 years of age showed more improvement in the symptom severity score than those aged between 61 and 80 years and had better functional status scores than those aged between 71 and 80 years. This group was, however, very small (nine patients) and the differences were not marked.
There was no age group which did not improve after surgery. Even the very elderly showed a significant improvement in the symptom severity score and although their level of satisfaction was lower than in younger patients, surgery was still worthwhile. The elderly should be told that operation is only likely to produce modest improvement and that they may not be satisfied with the result. Age is a clear factor affecting the outcome after carpal tunnel decompression.
